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m^&ifoMm, X n t y |fr flp (Flake, A.W. et al. , 1986. Science 
233:776-778. )SrfflV>feSa»4fera^*tfc»<5VNTfTfc>*tTV>« 0 Scid-huT>>i? 
-fte.McCune kfdJ: 9 1988 $Mi:$Hlr ^ftT*? 9 (Science 241: 1632-1639 (1988)), 

t hatJftL^Bfla^^i- S/ca0<^ h Lt, NOD/SCID(Pflumio, F. et 

al., 1996. Blood 88: 3731-3740. ), N0D/RAG-l nul1 (Shultz, L. D. et al. , 2000. 
Journal of Immunology 164:2496-2507.), beige/nude/scid(Dao, M. A. , and J. A. 
Nolta. 1998. International Journal of Molecular Medicine 1 : 257-264. ) X f£ 
N0D/SCID/i3 2M null (Kollet, 0. et. al. , 2000. Blood 95:3102-3105. )^0?^^ 
£ * ;&S # < Jl V ^ ft T V > 5 0 

*tt, 8-12 ffiM<Df&fc^*XX~foZ>Z.bft\ZbA,¥T'&Zo tilt. mi%<D&fc 

scid ^^^*fflv^fc»#^v^riMt^*«^w^t»**«^^:tt^3^Ett1^>f h 

(Ito, M. et al. , 2002. Blood 100:3175-3182. ) 0 
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faHStt^ CD34 !§14tf>&<£> W*.t£ CD34 + Jftena, CD133 + &HJ|$ N SP &Bj|& N 

CD34 + CD38-|fflflS, c-kit + #J]Jfefc5VM3: CD3% CD4\ CD8"S.t^ CD34 + »(£ (D) #S 

f#^*§o sr^i-5#^fc, m s mm. y*"<mkx*mmmk\* 

0£LV\ ±|B©^^P^y IgG, IgM. IgA, IgDXtflgEfc^ 

(2) &e>Ki, ^B^f*. t ^&te&shmmmmxftf£&mfo.mfo&$)mti:$!.&* 
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mmtetvxte* itM&te, nwfa&m* hjmcg-csf)*^. es 

5 tf, CD34 B§44<Z> & CO Witf CD34 + ftBJfe % CD133 + jj|BJfe, SP CD34+CD38-$BJ&. 
c-kit+&HJ|&£>5VM3: CD3\ CD4\ CDS^tF CD34 + jM<£> t> <D) fl^rf btb§„ 

10 ffljltt^ IgG, IgM, IgA. IgD&t/ IgE teiftD^TcDTJ V * ^a^&ftSo ^ 

^^^mmz&m^^vxxtbzzttm'g. uv\ 

15 § 0 ^SUSJUBJIfci: Lt(i, B^BJfe, T*fflJfe N $hl£&BJ^ NK #SBJfe.K.rj* NKT j^lfe^ 
20 btbSo 

&x%z> 0 
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(9) #35 W tt (8) !Btt©&a? & 3 #BJ® «r£ tf 17 T? & 5 . 

(12) #»WHt(ll)SBtt©^e.^aBJ&Sr-g-tf!7^^>'-T»*)S 0 

(13) #^K«>MIB^m- : ex/i'Sj^X^^:<^^^^blIIiR$tb^il: hft^frt* 

(15) #»Wtt^A^/P»*Xtt-?:©^^fe|iIflx$tt^:fc hft*^L#:-efcS 0 

(16) #|§PJte N (15)IB<fc©fc hft*lftft:^tf!7^^^*C*>© 0 

® 1A ^ w>fc 0 ^>- h-rtrxfr&i-fz t (CD19 + Jf«) ^S«^^r 

^^tT*^h^»^©#lt, #»XrJ«5|5«jjiH!:*5tt5fc Mannas*© 
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mSi-i, N0D/SCID/IL2rg-null l> X ©#M (BM) fc&ttf 5 fc h^jfi^^O 
ft HI 

H 6 fi N N0D/SCID/IL2rg-null -v £ JX <£> BM RtWM*fc*3 5t h B |»jgl«^ ft 

^ 7 't CD19 + B^*Bja^*5^5 t hft&rv-?}) ^©»3Sft*-t-0^*>5o 
0 8 « N N0D/SCID/IL2rg-null ? * fc&tf 5 fc h T «03§£ft^-rig-e2b 

0 9te x N0D/SCID/IL2rg-null v^oSHl^'lt^t h#^«cD#^Eft^ 

01 Oft N0D/SCID/IL2rg-null ^^^©J»*fc*S«-5«ifflt*tt©3Sfeft*"r 

Hi JPeT^:/5 ^fcJ;Sft#fc|fc< lgG**BJI&©Bii)fft^t-H-T?a>5. 
Hi 2J3 X N0D/SCID/IL2rg-null -^^^T^^bfct h T flMfefc «fc ^XfrZfl 

sit. *&m&mm\z&m'rzo 



1. #J^ft:fc^£Pft#Ll&& 
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W\ MM^7 0m J: 9 * t < 2 B Krt 0*f4ilt*> 5. #j3g= 

Jl&Xtf B*Bi8a©^mteSr^:<aS«^S^^!>^ (SCID^?*) SrlcSfcU 
* * (N0D/SCID/B2M) ^> NOD/SCID/common y -chain J y 2 T *7 h^V* &ffr& b 

tflfijkftl tt *ffi*fc:ft£ £ * S d t & -C # 5 0 JblB SCID * * a TtTIS 4 ttT48 9 
(Jackson Laboratory), a3l6#T?*)tbtf**K:A#**-* C 3* BNt|-?&5 0 

IHft®#*&fe$&jiLmttirar*, M£tfjPf*jMiu *^jk % SjJMg-csf) 
KFflrjfL (CB) ffljfett* («^tfttm»3SE4f^»>^-t*jiWl|&Sc©rafi^ 

<i&sictt, g-csf fcio^+^ftiwa^ftjis^fcfctfcjR^^- ^^-gj- 

$M**Blf& (MNCs) Sr*ft4gE3t^fcJ;!?JiBB*ieiia^6>^(i-t-5 0 
*»Wm*SVNT»«[HH!feffiStb5«l|&tt, #ilx.fc£ CD34 (CD34\ CD133 + #ffl 
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is. sp mj&, cD34 + cD38-#iHfl^ c-kit + ^jia) &$ttmife. -r^^mskmrnt 

JLi-i^mnkmS^-Vh^o CD34 + £fflJ3£te N SW^t h CD34 ^ ^ n If— t >b 

— # — fc^^5#t#&^S&ii:5;:£ ^>-C#5 0 ^J^^MNCs Sr-^^fcth: b CD3, 

CD3. CD4Xt5CD8ttV^-ftbt>Tjftej|&©^-^- (gffi&JR) Xfe^fcfe. ittfe 

-©J:5fcUT#fe^5«rjK#WJia©»IJia*ffi«imtt. CD3 (CD3~) n CD4|i?<|4 

(CM"), CDS iH4(CD8-)T*fo5o T fcJtoSrBMcbfcfWfcttl: h CD34 ^? 

J&«r#5£fcaST?#So tit, $gfl&&*Lfc CD34 + »^^^^f^L<tt 90% 

G-CSF, Steel factor, GM-CSF, TP0 N EPO & if <E>1?-^ f i/£r&4--t"5 ^ t 

IRK U/t3&Jfe^JK^J8&^«J5fc3fe^JfiLilWflaS: l^-S^tfrc^ (N0D/SCID/B2M. 
N0D/SCID/IL2rg-null -*? V * ^) IC^ffii" 5^^{d«tt)#5^^^-t ? ^^ o g^g 

•*"5«BJfi*tt, »*©«*H:j6DTaiJC3t**ii:«St*#S. 09;fcrf, SCID-^? 
25 t£<bt> lxi0 3 i@Xfet) N JhKtt#fcRRfeS*i,St>©-CW:^VN 0 ^*U<», 1 
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26-30 y~^(G)£>£&hfr (0i|&f*29G) V^fc££ \,\ T mfatf 

f&3z&tltc lX10 5 ffi<D CB ^fflJBS (CD3-CD4"CD8-CD34 + ) &i»&tt{;L «t ?) N ^a& lOOcGy 
<£>3:#J&£t Sr^tf fc^j^ft NOD/SCID/B2M x „ xf* NOD. Cg- Prkd(f eii ^r ? X 

5 SPF (Specific pathogen free) ^/KOif ^It^RSIt Ufcg? (X 

10 (DM&lt, 2 M-16 8U b < W: 3 - 4 5!<Z> fffl. ±!5^BWSITT*MWi-tb^ 

j&«r«!*u ^tfrs^«Biax«:3tjfiLjMBiia. AfrWRiw: b mm, imm. mvtmm. 

Langerhans^ffllia^^g^^ff oT, K^^feV^TSiiM T #BJ3£u B jSWJfeaS 

ai6i-§o JM&fc^Tte, Kuppfer JWia^JKIBA^bTV^o £fc. ttg 
Microglia *(BJB&^ > #>g&&£:7.6&-f < , ^SfctofltSr^dfei-So 

25 &«H6LTV^5o 

OVNT«5~90% % #£b<tt 20-90% T'fe 9, Mo V>T ft 2 - 

80%. U< ft 10~80%-Cfc^ o 
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(Antigen-presenting cell) t UT^-T^ £: LT W\ MZ-ttl}- 

io <DmmRT$mik$:h^*^/<?W-efo v , y ^^^\z.\% i g G. i s m. i g A, i g D % 

IgE^fe^ o ^P^(D^^n^y £:T£>T-f y^^7°^^tb6o IgG 

RTF IgAfcOV^JS. ^*l,k<7)f-;/^ (-^tl^tU G1-G4, A1-A2) t>#&U 

B $Bfl&te3m*fcfciMl*3&<: Ig S^ffc3r3§mi-5 U W^-Cfc 9 , IgG, IgM. 
15 IgA, IgD ^Jf©M^n/!J >\ IL-6 ft^O^-f h#-f Z/*m±-fZ> 0 

IL-2-IL-6, IL-9 N IL-10, IL-13, IL-14. IL-16 fc 2?£rME.-r5o 

ofc#Bi&-?;$b «9 % ^9*11 ^m^^CMH^^M^^bT^W^— T^J3&~» 

20 ^m^M ^ ur^stg-rso nk {-rf-^^/v^-v—) mm*, ^^/v-^mm 

$><5„ NKT (^-^^^/V^^-T) ^BJjaf*. TMm%:mfc%.T$Wlf®fa-?~%^ (M 
*Lfc£CD16, CD56) %0f^o£fflIfe-efc 9 % HJHST^feS a #9 ? Y ^JV^ =7 % f? 
( a GalCer) <£>$!j$fcte: «£ 9 IFN-7 IL-4 Srjg&i- 5„ 



3. =¥p« 7^^O5fe^TJ?^tft:^.TJ«I7^^^cr)0^ 
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mm. yy^*im*, ibjhisu »iLfc»fii^j/ a 7-f^ 

-Kia UTJ|t-|Wa«»*fc#S 0 - fi t, ®JM* FACSCalibur Xtt FACSVantage 
(Becton Dickinson) fc^fct h CD45 ( & Jfc^Mfct IS, 5gjfo.^jj5fflJ&<Z>±^flS£ 

fo*Mmz^temmnf&m&&mxnmmtemwc®wx'mwL-t% z tizzy ^ t 
v-c/i-x, mm (mmmsfc, fom^-?^ \?m&^&) owx^ttsrti: 

ftS&JKtt GD19 HH£ (CD19 + ) OTIiTOttlCfcrt* IgM, IgG, IgD R 

toMtoxK*<o*m>bftitmmjLftmte%:mm. *-r/w*. mm mmmm, 
fllt > ^^srwan-* Mm<Dmmz£V)s<,ux (mm) 
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W\ 7C2-T^ h?u±Ti?x.s<^ h (FCA). 7o/fy b^^T^^i/ b (FIA) N 

nm-mm^ti-r, WcBfrbmrnmrnm, &*\^<tei~2mmmmx\ i~3iu 

(ELISA ; enzyme-linked immunosorbent assay), $C It ^ $lj ^ }fe (RIA ; 
radioimmuno assay) ^ {d J; 9 fx 5 t & ~C £ 6 „ 

IL7R, IL2R common gamma chain, 
Jak/Stat, RAG— 1 N RAG-2 ft^^r/ y 2 T P h bTf^^^tb^^^Sj^^^lf 
20 fetL^o 
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xfi&wi*mmbuxnfe'r&zbtfi-sin-v3b*>, m^&mft, #ttj*u mm, jff 
mm, mm&mm, sem^i, **f^*tt*jA. ftm&mm, 
10 sle a &to.m*v is'mt£Z<D&tiiLmm&m&, mmmm, &&<d 

y^&m&u «it (JMfca»e>*«u wis) ^»r«A-r«^*tt«:«K:#r 
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th-mfrtix^Zo tot, *&m(DW}®, ^m, vtf-^m&m^tcz. 

HIV, HSV^^^e|^Jba^^m^)tb-T:V^6!>-1'/W^«•^^X^^b^V^ 0 ^ 

*£:Jlv^i«§£lit£fT 5 o^-e. hiv Sriig^Bv^r £3ST*#ftv^ bfrmm 

W\ MM, MM. VJ'^x&^ 1 >xfcmP!£&l£?>^bX*i / Em'tZ>Z.t&X'%Z) 0 
^■mm^m^fjv^ £iJM£r Mg~m g ^iL\z^x, Ifc* r b 

tiR^t^, S^J&te. tu^b/ctfe«9, JJTflik 
^T^i??rM^-r5^i:^T^^ 0 ^^ov>T«, Mm. MM, V^^xcom. 

mx-ft, *mW%-}ftX\Z, HIV, HTLV-1 ?£b*<DV( ;V*<D$LfcftX<Dm^ 

e>$Hfcu &^Timmmm$imirz>zb$:%)mz.mMvx^z> 0 t£o-c N jlie 

(l) m$^i$#M?f 
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(2) ^f5tein situ ^-f-t?— i/a > (FISH) & 



jK^ife (cb) mm&B*m+^i'?—m&iks<>'?7b>ir ) m>tz.o mm^xz^ 

bfc 0 J£@tfP!A& (MNCs) Sr. 4fe£4gB3 (JJy^iftilll, ICN Biomedicals) & 
JBV^370Xg N 30^ffl©3*i6fc± 5CBd^^«Ufc 0 MNCs^^^fc ^ C D3 % C 
15 D4 N CD8^C^ (BD Immunocytometry) £ £ t>^> 4^-^30^^^ ^^a^ b Ufc 

o &i#-^> jwiiasrfc y^v>)^Mi^k- x (dynad 1 t tfc^-eao^ra 

^y^^-hU *3fe^©J»Jj&«rllIJRU^i. CD34 + ^a$r^.mi-^fci?>{^ TJjffl 
J^*!*^^ ftt hCD345 ^ c tf— X (Miltenyi Biotech) t t *> lZ.40ftffl4 

20 2 ®31bfc||*^ M$tbfcCD34 + ^(D^f*90%W_h^^o7£: 0 

±|B©J:5 fcWftbfcCBjRBia (CD3-CD4'CD8-CD34\ 1 X lO 5 ^) «r % ^felOOcGy 
©^^^It^^^fctf^NOD/SCID/BaM-r (Jackson Laboratory) 



v^x4frrt^lt§ t h y ^/^ua^S^^iltrlS^Sfe.fe.fc h CD45 + 
tttfcoT CD19*#fflJ& (B&BJ&) ©MW </W^oV^T, #£5&ifiL*BJ&fl?0f«:fT 
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#*t^ N 3®^ i01xv^lf»3iv h-r?*tf>#8t (BM). ^jfiL (PBk 

V^'m (LN)(D^{-t: f B Itt^^f 5 Ufc 0 BM, J}«. 

PB, LN-Sr FITC^^^n^y ^t>*PE^CD19 -C^feb/Co 

^S:l2IlAS:U?|lilB^^-t- 0 EI 1A fc^T, a « BM, b teflf » % c It PB, d 

^ U^XD t: h CD45 + CD19 + #fflJ}&aS|ig5££ftfc 0 HI 1 A CO a-vd l-^^^M 

64.6, 23.6, 50.1, 44.6m, &MWifr b Ufr b fc#fflJ3&<£ft:<D cp £ & 6 
CD45 + CD19 + *fflJ3£<Dlt^ (%) £^-f- 0 

£fc, ^B^ 16#C<ZV^/W;i:i3V^ l^@(e). 2^g(f) N 3 ^ @ (g) , 4 
i£@(h)<^N 0 ^/W3: N BM. mm. PB, LN &3fco3£lfii;&Bj}g$r, FITC-^ 

IgM (1 ?IJ@) S IgD (2?lJ@h ig G (3?IJg) N IgA ( 4 ?U g ) PEHjg^ CD19 

fiifrJZlJ; «9^#,bfc^#COMm^^-ro 3-^/1^ OiHttt. CD19 + «^4i^ 

15 CD 90. IB:, igM^m-r5#M**«&ojt^-efe§ 0 

rtl/6>COM^:^b. BM N JPMR N PB S LN <7> : £-$L$ilH3l3oV , »*'C>. h ^ d ^ 

fes ^JS^I 1 X'fcm Lfc^- * * & 100 M g £) T/W^ ^ ^ (OVA) X*&.m U OVA- 
20 igM&tMgG o#££elisa fc£ t>^WLfc 0 u*yn°^i/h-*"?x(D!km 

3rl0{£ (IgM^Wffi) Xte3{£ (IgG^?^) ^^/H-OV^® 
ft&£$!l5£Ufc„ W^t-ro- Y^rV^frb Btt^t, RPMI/FCS ( * 

J£J£ifil?t) /Pokeweed mitogen tgmx* 5 0ig^Lfc o : £<D&ig^±^tp(D$b]g.tfu 
^y >-?rELISA{Cj;«9Sg^bfc 0 IWiLT, t: f skm^(D^^ * :/ y ^ 
25 ^ail^bfco 

2 t/Tt c HI2 fc&V^T^/W » IgM, /-n^/W b ti. IgG {COV^TCD 

m 2 (i^tfe*f ^ i <Dikm<D i/io *) £^-r 0 m 2 £ 9 . mmmmm i s u i s g 
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Ul/\?3Lis h^£7*£>5fc*gjfiL (PBh -Wm. (BM) X.Tf&mfrtb±J\sy~?-\Z£ 
^ t*CD19*« (B») SrgU&U B &Hj&&;L J; 5 IgM N IgG. IgD RTf IgA 
^SrP^fco CD19 + #fflj§& (31*3 JtS IgM/IgD (Ommmmt PB Tte 90.0%/54.0% n BM 
X*fc 19. 7%/3. 4%, #li-e« 59. 0%/22. 7%-Cfco fc„ 

#N»J^tr£ tbfc-Y-rdtTSp-r^ hi?^^ (PWM) ^JEV^fWfft-? 5 0 Pflig 
^Lfc 0 *fd N 100 /x g/ml (D OVA bfc W>fc°rc>- W ^ & f£$>l b7c G $g 

V^T, J&^iiffr&TJlrfiLjR^Ofc h&^^n^y >-<D#S£ELISA Sr^Til^ 

(^i)„ pm zm^tc 5 nmrnmnmrn (±m) iu n g /mi~i9.8 // g /mi 

<D IgM,2. 6—47. 6 ng/ml <D IgG.&U* 1. 9— 5. 7 ng/ml (D IgA /Sr c^A/t^Te: l) 0 



iftl 




i£ 










IgM 


IgG 


IgA 


1 


jfo.^/0VA 


225000 


823 


553 


2 


^ife/OVA 


19800 


47.6 


5.7 


3 




23000 


13 


40 


4 




114 


2. 6 


1.9 


5 




47700 


4. 1 


10.3 


6 




17200 


5 


9.4 



m£.mm& n g /mi) 



W>fc 0 ^^ h^f7XfahU-&VK.lhLmfc, 17.2-225 /xg/ml(DIgM s 4.1-823 
ng/ml <D IgG N 9. 4—553 ng/ml <£> IgA £r-g-/uT?l>fc 0 

OVA^a^IgM^feT, #*<DlgM, IgG;K.rj?lgA£r3HfcLfc 0 ^ot, ^HJfi 
MfC^T, ^j«N0D/SCID/B2M•v!>^}^:^3V^T^il^$*^^ t NBttlt 
bTt hft&IgM&rMgD&m^U £kfc^#J|l$^ofc M±i3fee> IgM, l g G 
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^ta^y> (*/*a— -^/l/tftfl:) ^m^-f-Sfc^^T^TfcS- 
5 *bfc„ 



(CD45^-0?CD3)(C!OV>T7r3— i?-^ h y — fl?#T£r?T&o fc„ 
10 ^?rlll3 M^-n III 3a~c (D^^/WS^^tLBMCak HfliKbk PB(c)<Z> 

^ (oi&mtk 3nsB<D cm*mtifofe. bm -e o. 17%, mmx 1.44% , pb -e 

l.8%-trfcofc 0 

HLA-DR + CDllc + ^^^#mi-r5mM$i^^J^ (APCs) te. BM 1. 09% (0 3 d) 
15 -e&ofc 0 &*5. JMU^V^T, CDl^IgM 4 ^ B^BJia^^^^^fc (®3e) 0 

c^&m 5] v y/^ni© fish *§?#f t ftm&ytfrtif 

in situ h V ftJfj&m^Ztc.fr Ui/K e ^^ V 

20 FISHte, ^Mofc (Vysis) 0 1^://H§?#f U — ^-^^-^^ly^^^ 

^^^C^(LSM510Meta: Carl Zeiss) £rfl^fc„ 

25 fc m&(D*/<?1-;V (fc hXife« t b-CH3j££*bfc (0 4a) o Vis 

(ni4c) 0 ®4b tt^^a i b &mte&t>&tc.m'viby, n<mt.^x^z>m 
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5 ^^^mife^fe©^Sr0 4 d e fcl***r o *#tfcofl!| jftNBJI&tt^ ft t MgM 
Bitt (d), #tfc b IgD^ft (e) ^^<^-fe$^> ffiftTiSSMClfc h£&j$figMgM& 

J»*(b— ntmt h CD3T*»*t (#£.) ftfc. (g4f). ^LT, 

«te»«»liafc^-t-5«rS*i;**:«:ffiv>-C^Jfefe^tr5 rilci 9, APCs 

15 N0D/SCID/IL2rg-null (NOD. Cg- PrJcdc selJ IL2rg"° Irjl /Sz) ^ ? * (Jackson 
Laboratory) &m^^^Wt^ V *^<DK h:&Jk&ffiBfc<D&m-ZM1foM 1 fclBfc^ 

fet«^«©*'ifeT?fTofe 0 n^jfc. (cb) a xm+^-t^ 

ofcJ»#jfca>6> CB«Bja«r«5tUfc. ^Xtftt: b CD3 > CD4, CD8 > CDllb. CD19. 
20 CD20 N CD56 RWV = *!)^A^r/^n — r^tfifc (BD Immunocytometry) Srffl 
^X^mfffltifc (MNCs) Lin (lineage-antigen) Wi&1fiSlti&$:ffii^Tc„ CD34 + 3tifo. 

nmj^mm^mm-^^ir^r^\z.^ mmmm&tict h cd34 ^^a^-x 

(Miltenyi Biotech) £ £ t> lO^CT? 30 ftffl^ ^^a^— h U (SSBS#:/t2 h 

25 CD34 + »tf>#E^{;i: 95%£*_b £ * t> . CD19 + ^B^^.t)? CD3 + M o. l%gXT £ 

&ofc 0 _b|B<7>«t 5 ^MbfcLin-CD34 + ^aJ3S (1X10 B 1@) SrMt&ttfc <fc 9 &4§t 
*t*5fl]rfc:, ^£>fr£ N0D/SCID/IL2rg-null ^ ^S.'O* N0D/SCID/ 0 2m nul1 -*r?7*\Z. 
lOOcGy ©^k#flglt SrJfi Lfc„ 
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N0D/SCID/IL2rg-null ^ B RXf T MS^t^^Xm LTV>5 £ £ 

X10 5 f@(£> LiirCD34 + £fflJ§Ste N WVt°iy W?*<£> BM t-^J^^^^^t$^ s 1 

»M2 &ffi.'&3*M %(DUi/t?^>> h-r&XgL&fafc tells t h 

ft5feB^$Blfe£#F#f Lfc„ FACSCalibur(BectonDicinson)<Sr;jlV^fc f> CD45 £ ^ 
10 <D%k&l^r— # — (lineage marker) <£>3§gi,3rft?#T Ufc 0 •^Ojg^:. W> tf^i/ W 

BM Tte. t h GPA + #jfiL^» 9. 5±6. 2 %(n=5). t b CD41 + ^Jfcte 1. 64 
±0.42 %(n=5)(D«^T*#^bfc (05A) O 

CB Lin-CD34 + ^BJ1^« % BM F^T? CD33 + ^MMs CD19 + B f®m, R 
15 Tf CD3+T mf&&m±\^fc (^rtb^tt®5B~D) 0 

^ <D N0D/SCID/IL2rg-nul 1 ? X (Dffi^tt £ fpffi-f 5 fc £> . <D * * CD 

^i^^T'f ttlif i b fbX^ 5 NOD/SCID/ 0 2m nu11 ~? $ X 

(N0D/LtSz-Prkdc 8Cid /Prkdc ecU / J S2m nu11 ) (Jackson Laboratory) ^^ffi^'^7^^oV^ 
X&&Vtc 0 lX10 6 ^O Lin"CD34 + fe^(Dt h CB N0D/SCID/B2m nu11 -^fr* 

20 Xte N0D/SCID/IL2R-Yc null ^^^fc^bfc o ttt, 3 O W> 

t»^>- bm, mm, x.xf$iffi ik (?b)k is vz> m h cd45 + mm<D^m^^< 

•=e<^^^:.PB"e» % N0D/SCID/IL2rg-null $ (68. 9 + 11. 6% % n=5) ^NOD/SCID/ 
0 2m DUl1 * ^ (12.4±5.9% N n=5) (CJt^T t b ^JfecD^ u^/Vt^MKm < . 

25 fc YjmiftfoM (HJ5E) S.U?J&./h=K (BI5F) ©M^iJ, t heiL^t^^m^ 
tl/fc o N0D/SCID/IL2rg-null BM(72. 9±9. 8% N n=5) S.t^#Si(54. 5±8. 0%, 

n=5) fc^V^k^^cD^ffil^/l^^bfc (^2) 0 
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« 2 NOD/SCID/ 0 2m nu11 ? X&rj? N0D/SCID/IL2rg-null v>)7tfe(t5fc h 
5 CD45 + 5»6D^ ^fc 



Strain 



Mouse 



BM 



Spleen 



PB 



N0D/SCID/p2m' 



null 



2 
3 

4 



N0D/SCID/IL2rg-null 



1 

2 
3 
4 
5 



46. 1% 
31.5% 
18. 1% 
30.4% 



22. 0% 
24. 3% 
20. 7% 
31.2% 



10.4% 
11. 6% 
6. 9% 
20. 7% 



mean +/- SD 31.5 +/- 11.5% 22.6 +/- 4.7% 12.4 +/- 5.9% 



70. 9% 
81.4% 
58.8% 
83. 1% 
70. 1% 



66. 8% 
47. 1% 
49. 5% 
51. 1% 
58. 1% 



71.2% 
81.7% 
50. 1% 
68.0% 
73. 3% 



mean +/- SD 72.9 +/- 9. 8% 54.5 +/- 8.0% 68.9 +/- 11.6% 



i^MM 7] N0D/SCID/IL2rg-null fc&frS t h£L^tf>;$Mb 
MMM 6 «£ 9 x U Is X (N0D/SCID/IL2R-yc nun ? X ) (D&MZh 

10 mm, V) , CD19 + CD20 hi ^B B ftBJg (gj 6 A. Dh CD10 + CD19 + *J&^ B #HJ§& (0 6 

B, E)&r>*CD34 + CD19 + pro-B#fflJfe(|U6C. F) te N ^ £ tbfc^ * * <E> BM (0 6A-C) 

Rx?tifrm<Dmjjx~mm>x'% tc m 6 d-f) q 

BM N ^Jk(PB)S:rj?J|$ili(SP)fe^(Dt h CDlQ^J&fc&^TfiSbfco 



20 



WO 2004/110139 PCT/JP2004/008784 

&\(Dtii#.k&#Lmyv7V 7 ^ ©Jtft i fcMitt^^ t fclpiJiaoS'J^ (%) 

^^n^y ^©j£^*Sr ELISA «?5£*bfc 0 t h CB fi* Lin" CD34 + #ffl 

ti&cD&m 3 8&<D NOD/SCID/02m nu11 ^ ? x&Tj N0D/SCID/IL2rg-null ? X Srffi 
jfiL^tf^t h IgM RXfiIgfimfcm£.&%: ELISA fcl«fct)fl?#fb fc 0 
^:<Z)^^: N fe&Vfc±X<D Ui/VzO ^jfoflflC&V^fc h IgM (600 + 197 /z 
g/ml N n=3)St;t h IgG (256.7±76.4/ig/ml x n=3) bfc 0 tot, ^HJfe 

(*3). 

^3 Ux/K°^l/ W**jkij|tfn©fc h IgMRXMgG (DM± 

Strain Mouse IgM (jig/ml) IgG (jig/ml) 

1 820 190 

N0D/SCID/IL2rg-null 2 540 240 

3 680 340 



mean +/- SD 600 +/- 197 256.7 +/- 76.4 



&m Ztl1tWm<D N0D/SCID/ $ 2m nu11 *7 *RX$ N0D/SCID/IL2rg-null v V X \Z. 
N0D/SCID/IL2rg-null I/^fxy h^^^^^^S t h^^— <0^.\\L& o Tfi 
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8 ^^-To J»JR"Ctt*fifcl» CD4 + CD8 + -a^14 T ftU&ftS 88. l%3r£&fc 
<0fcl*frU<AK 2^y ^m^-efc6J3*)liT^iCD4 + CD8-*/c^iCD4-CD8 + ^V^ofc — 
5 Mttt: h T#«;6S*^#&£fefc(B) 0 

*ft*3fe«*K:J:oT|JMit**L*iT3lBiaSrBI5febfc. JfcflMcfctt* T 

SIElfe& Ufc. tftffl tt iP-^ - ^*^^®m^(LSM510Meta: Carl Zeiss) 
10 %m^ti 0 IH8E» N @8C^D ^©Ife^ttfc^ ^tUCJ;^ JUMHJfe 
tf>*lf|5#{2 CD4 £ CD8©2a»i4-T?fcSi2:^$tLfc 0 — ^ % #BiSr^:fc h CD4 
(St) itfifc h CD8 (#) tMtSts CD4£fcfciCD8 — fiHM4© T jfWIfij&S 
ofc (|§18F) 0 

E*±<E>#£*J: !K MMCioT, W>Ifxy f»©j»JRKl:i8V^ CD4 + CD8 + T 
15 ^Jfe, CD4 + CD8-T » N CD4"CD8 + t b T LtV^i £ tfSBJ 

fe*»i*ofc. «ni©.j:5'&2 2fey i^^iajife-ctt, — mwttTinisw: 1.39+0. 6i 

(n=5, 0.94-2.43) CD4/CD8 JfcT*#& Lfc 0 Jh|B3H*tt. fc b CB-#»Jia/MWft: 

^*fflfl&£ ifl5i&^-T?&5 0 ^:^T% N0D/SCID/IL2R-yc nul *? X.<D 

It^SrB 9 0 9 A fete, J»J»te:*5tt3 HLA-DR + CDllc + ^J3S^#^E?r7 o 

HI 9 A £ V) % HLA-DR + CDllc + & Hi 1. 32 ± 0.54%(n=6) Oflf 

N0D/SCID/IL2rg-null ^tfxy h-r ^ ^ ©fl$Biilz:#^E-r -5 r. h &&Ztl1to £ 
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^te&ftLX-tb&o tt^fli, l^i^ tfi ^ }> v |) 7 © BM ^"OWflfU^iJoV^T IgA + B 

PBS "elfc&Lfc^ 3^7*/VA7;vfk Kt? 1 B»IBM-e|iI^Ufc. ^77^ 

^MSrEI 1 0 td^-To 010(1 N0D/SCID/IL2rg-null ? x (Dmfc i &K.& 
5tttt:feaE©»£L&^LTV>5 o 0 1 OA&tfB tt.DAPI ti^Mi £ t>fc N 
hCD3^(A, WStFttt h IgAinlffc (B, 0) TMMt^rtiao 

HlOCtt, Die ^^UiiotWb^fcLfcH-efcS. EI 

1 0Dte N A. BRTfiC<D@L&miZ&t> J £it*><DX&Z 0 01 0A~D^£ N 
»Hiot, Vv-fxyhv^xolif^tt j> IgA + BjftBlfiXtft: h CD3 + 

&M^vx<Dmm<DmmTxffimmt>miibic>titc mi oe) b 

Peyer' s 5^«|*3i& % Stt h IgA (ffc) , XUtgfcfc h CD3 (») ^T?jfe-fe 
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ttfcfc h^©i±^5fcfc|C, fl3||t3E© N0D/SCID/IL2rg-null 
^^tr^>'h^l>^fc2|Hl^eT7^$^ (100^g N sigma) -C^ftbfc. 0P£T 
/l^^te, 100/zg ^7K^T/^^ = ^A(sigma)■TrfL>^b^-e:T^V^^ 0 

^a^&ftfc (mi d 0 hi lARx^Bm^&T^K^mm^LXj^w^i-f^ 
friz, f&mk^fv^is h-^vxtDshmzm^^x, ^p&r/^^^wswj&t 

h IgM Rt? IgG (^m^Sr^^bfCo ±ia^> 3 m<D$Lm.ik-*r ip*, 
N0D/SCID/IL2rg-null V- V tTcc ^ h ^ £ ^ £ T/l^ 5 yt'MLfc 2 5! TO 

I«G©«*EUSAtfeteJ:oT«WfUfc.irWt h MXtflgGfMm.Bethyl 
d»&J*AU r.ti/fctt-efr^tfcfc h IgM&tMgG^#£ ^ u*s/&LftV^ £ & 
flfclSLfcf&teJBV^fco :fe^£r L-CV^^V^ N0D/SCID/IL2rg-null W> fc°ae> £ 

*mm<Dikm&s ^m^jiguRx^igGMmtvxm^tc 0 ier;^^#i 

ftjftt h IgM&tf IgG^Sr^-r-S/cfeJJl. 96 -*vi^*3i^:/i— 
100/ig/ml Sg©JP67^5^^^f^^UELISASl:ffl^: ( 

ELISA IUoT, t h IgM(m 1 1 C&%9^)RX* IgG(@ 1 1 C# 
*7A)©^SI (Optical Density) » % ^ft-ffe: W> V^ls y (Recipient) <Djh 

mx\i^mtu^\f^ v (control) t tt^vx^m^m^ ^ t &ijk£titi 0 ti 

1t, t MBiia©^^ 7<b*SiS|VM^-<^-CfcS- th^Ztlfr (mi 1)„ 
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CHJfc^J 10) T n t M ^JJSO^fe 

ISfi^y^Mtf© Lin"CD24 + CB *BII&J&>k5Wfe Lfcfc h T 

thTHfttWS/tfiyh ® MM* T a (alloantigen) #H 

ft* CD4 + T *ffl«fc.K:tf CD8 + T «HJ»««r^b Lfc„ CD4 + T |Rtt«A0t CD8 + T «Htt«c(D 
iW^HW^M (allogenic) <0*ftSHBj|& (target cells, TAK-LCL) #J#S| U 

R«»ffl«ttl»JSfc#-t-5 jMte*tt«rii-<«fcabfc % "Cr »7 s>-fe^ &fro fc„ 

S^^^J&ftlll&afcOai^a^^— JHejfi (Effector cell) t , 1 X 10 4 "Cr 

^jf!L?tSr^bfc0.2 mL©RPMI1640 *T*gbfc o «ftjHl|JI&W:. 

Xtf*^*-M!:iK Triton X-100 ©Aofc **/Wj: fcSfcbP U 
*t**L©a***W\ "Cr ®g%ftfcSJfc&tf "Cr (Ot^H(D{|^ LT^©frJp: 

T*Jl^fc 0 5B*M||±»0.1«L«r**b-PH©9a^fe|H|JRU WT^ff^^ 
£>4#Hftft B1 Cr 5S»*^*«>fe 0 

(#M«J^ 61 Cr^il*) (%) =(^aH^(cpm)-i|§iiilffi(cpm))/ (*^tt«T« 
(cpm) - g 9H£gt4jl[ (cpm) ) X100 

hla fcjjfc«:«:£-r5fc«>fc: % mttimik&Vi hla-a, b, c *es9u*-<rA>m& 

(w6/32) (ATCC)XfiHLA-DR^y * cr -±;V^ (L243) (ATCC) £ 30^|«^ ^ 

KIN-LCLtt, V^^b© HLA ^-<7-Srt>*^*-fs 

LTJBl^c (012, KIN-LCL, (X)) c 

*tc^-7~? *-mmbmtom&(Dmjij'4 yteurvt & w*>z 0 t ceiis 
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isolated from recipient spleen, HLA-A24/33, B44/52, Cwl2/wl4, 
DRB1*1302/*15021, TAK-LCL, HLA-A24/26, B62/-, Cw4/w9, DRB1*0405/*0901, 
KIN-LCL, HLA-A01/30, B13/17, Cw6/- DRB1*0701/*0701. 

ff&^&m 1 2 fcTjk-to m 1 2 A~C te, 3 0<£> CD4 + T M^W^fl^tKD, fflmifo 
ffoMg. (Effector/Target ratio) ftftl (% Cytotoxicity) ^ttf^o t: h 

cd4 + t aenatsicfc i««Bji&stttt, wu&mj&t vxm^mmmm lclctak-lcd^ 

&bT*BJ«tt&**L;/fc (012, none, (♦)). A«««Ti£$^t: h T 
foJte©MHCftjfc&fiP<3fcie>K:, & HLA ^ 7 * I tfe«c (anti-HLA class I) 

HLA-DR Jft-ffc (anti-HLA-DR) £rffi V^"C„ fc M ftllJKlfc «fc &lHj|&#|£<Z>|&£r i/i? 
-YSrfTo^:,, -fc©*^ fflljl&Sfttt HLA-DR Ufa (012. anti-HLA-DR. (A)) 
fciotia»**lfe^BIA^ 7* I*/ * o— JvVtfcfleCB 1 2,anti-HLA-class 

i. (■)) -er4ia#*^«i^ofc 0 ro^te, M«ttaHLA 11 -e^m 

012D~F{i N 3o(DCD8 + T«»^n^tL^), *l**IBJMAtt:»ttfe||l|J&* 
teSr^-To CD8 + T fciSteittfj:, HLA i^e/^n— ^Hftficfc^oTPl 

W&ttfcas, hla-dr ^L#-ewtia$$tL*d^ofc 0 i^>^^^. iiS©^T-e^ 

CD8 + CTL iaoT^^tl5©i:^«^ ftHfllSlETT?*^ bfc CD8 + T #|Sj3& 
fc£oT^£*L3«^<|4teu HLA ?=7* I »ioTftt^5^^L 



26 



WO 2004/110139 



it j& <d m m 



PCT/JP2004/008784 



7. IgG % IgM, IgA. IgDRX$IgEfabts;Z>Mfrtbm$l£tl 

25 io. «)«f^A^4r9Lib*^^ m±!%&&^m%m®jinm!Ji$!,miF± 
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i 2 . &&ia.mmm#. b mm, t *bj§& n tttftftusu m nkt mm* h 

13. 41^1 ^t^ h*-f y&tf/XttM^n y y 9 
5 14. #LmfvzfV±>'i>K IgG, IgM s IgA, IgD&tf IgEa>&&5j8M>£>3t#L£ 

i 6 . m&m i BttoibtoxttMr&gi 2-8 ovN-rtt^ i « u 

10 W©^Tl?igiL, #e>*b*J#*<»a>fcfc h**tftfl:*«flM-5£ 

i 7 . ftft&£*iij&as % b ml t mm. mvtmm. nk nkt mm** 

1 s . it 7km i flBttogittxttMr&s 2 - s ©v>-rnj&> 1 m^mm^m^ u 

hm*ttft*&&'rz~t*ftnk'rz m^tto* tomtom. 

2 0 . |f j&m 1 fB4fe<D®j%X«:|f ^3® 2-8 (D^-Tfi^ l ^^^BftoSb^ L 

<tt-t©^-*R:, mm, v^fr*. mmmmRx^mm^m^^h^^fj: 

2 1 . ^I^^i-e^sn^ 2 0 fB#©SM&Xtt*-©^5fc 0 

2 2. ttftftttfr. It** 1 flBttOflb*. Xtt»*3g2~8. 20M21© 

2 4 . M3&g[ 1 ism^si^x^if Jkm 2-8 ©vN-r*L*» 1 ^iss^a^ b 
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5 2 7. It^2 0|B^©»#JX{*^r<D^^^6>^S^^BJ^^lHjl|5l-r-5^ t ^ 

2 9. HT^92 8|Ba^^fe^«^tfl7^^^ 0 

3 0 . if^:^ 1 iB^t&^XteiiM^S 2 — 8 <D\,^Tthfa 1 ^(Cia^Ogi)^^ b 
10 < ^ <D^-m* £> HJJfc $ fhtz. t h & ^#: 0 

3 1. if ^^2 5Xii2 8|BS^^S^MS:^XMtJ^»^#&T^ 

3 2. Bft&«2 OlBS^Sl^Xf*^:^^^fcIlI^$ttfct: h&5fc#C#: 0 
3 3. S»*^3 2|HS^t hfc 17 

15 
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